Introduction
In the field of spintronics, an spin orbit interaction (SOI) plays an important role for manipulating electron spins. A semiconductor narrow wire is one of the attracting structures for enhancing the spin relaxation time [1] due to the suppression of D'yakonov-Perel' spin relaxation mechanism [2] . By using narrow wire structures with an in-plane magnetic field, an electrical detection of the relative ratio between Rashba and Dresselhaus SOI parameters,  and  respectively, has been theoretically proposed [3] by measuring the direction of effective magnetic field B eff . For this aim, we investigated the interplay between SOIs and the in-plane magnetic field in InGaAs based narrow wire structures.
Experimental results
An InGaAs based two dimensional electron gas is processed into narrow wires by electron beam lithography and reactive ion etching techniques. Processed wire widths W sem are 690 and 1110 nm, and the wire length is 600 m as shown in Fig. 1 (a) . We made 120 parallel wires for the suppression of universal conductance fluctuation. Weak antilocalization (WAL) was measured at T = 1.7 K with different angles of the in-plane magnetic field B in . The relative angle  between B in and the wire structures is shown in Fig. 1 (b) , which is from [100] direction. By analyzing the observed WAL data with Kettemann model [4] , where the quantum correction in a one-dimensional wire is taken into account, we can extract the electron phase coherent length l  . Figure 2 (b) shows B in dependence of l  . Obtained l  monotonically decreases by applying B in . The decrease of l  is due to the spin-induced time reversal symmetry breaking [5] in the narrow wires. Figure 3 shows the B in angle dependence of l  in 690 and 1110 nm-width InGaAs narrow wires. The l  gradually decreases as the B in rotates from perpendicular (~190 deg.) to parallel (~100 deg.) to the effective magnetic field direction in narrow wire. To explain such an anisotropic change of l  , we consider the dispersion relation under the coexistence of B in and B eff in pure 1D wire system as shown in Fig. 4 . When B in is perpendicular to B eff , magnitudes of wave numbers between spin up and spin down electrons are the same at the Fermi energy, resulting in the conservation of l  . On the other hand, when B in is parallel to B eff , this magnetic field orientation induces the decrease of l  by breaking the phase coherence due to the difference of wave numbers between spin up and spin down electrons. As a result,  min corresponds to the B in angle for the shortest l  . When we increase the carrier density, the Rashba SOI also increases, resulting in the dimensional crossover from 1D to 2D because the relative wire width to the spin precession length increases. In the 2D limit, it is predicted [6] that the The dimensionality determined by the ratio between the wire width and the spin precession length will be the key issue to precisely deduce the relative ratio of the strength between Rashba and Dresselhaus SOI strengths.
Conclusion
The spin-induced time reversal symmetry breaking is observed in narrow wires by applying the in-plane magentic field. Crossover from 1D toward 2D is found by increasing the Rashba parameter, i.e., the decrease of the spin precession length. The spin precession length is an important parameter to determine the dimensionality as well as the ratio of  and  in narrow wires. 
